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DETAILED ACTION 

Information Disclosure Statement 

1 . The information disclosure statement (IDS) submitted on 12/10/07, 1 1/26/07, 05/21/07 
have been entered. The submission is in compliance with the provisions of 37 CFR 1 .97. 
Accordingly, the information disclosure statement is being considered by the examiner. 

Oath/Declaratio n 

2. The Oath and Declaration filed on 05/2 1 /2007 is acceptable. 

Drawings 

3. The drawings filed on 08/23/2006. These drawings are acceptable. 

Claim Rejections - 35 USC §102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 2 1 (2) of such treaty in the English language. 

5. Claims 1-12, 16-19, 22-33, and 37-40 are rejected under 35 U.S.C. 102(e) as being 
teached by Mieher et al. (Publication No. US 2003/0048458). Hereafter, "Mieher". 
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Regarding Claims 1, 22, Mieher teaches obtaining calibration measurement data from 
a plurality of calibration marker structure sets provided on a calibration object (paragraph [0032], 
lines 1-6), each of said plurality of calibration marker structure sets comprising at least one 
calibration marker structure ([0032], lines 6-17), calibration marker structures of different 
calibration marker structure sets being created using different known values of said at least one 
process parameter (paragraph [0032], lines 17-21, [0039], [0045], [0058]); 

determining a mathematical model by using said known values of said at least one 
process parameter ([0056], [0060]), (equations model is not different from mathematical model) 
and by employing a regression technique on said calibration measurement data (paragraph 
[0080]), said mathematical model comprising a number of regression coefficients (paragraphs 
[0061]-[0065] and [0066] lines 1-3); 

obtaining measurement data from at least one marker structure provided on a object 
([0009]-[0010], [0037], lines 1-7), said at least one marker structure being made using an 
unknown value of said at least one process parameter ([0037], lines 4-17, [0058], [0060], 
[0088]); and 

determining the unknown value of said at least one process parameter for said 
substrate from said obtained measurement data (paragraph [0008]) by employing said regression 
coefficients of said mathematical model (paragraph [0060], [0080], claims 16, 17). 

Regarding Claims 2, 3, 23, 24, Mieher teaches calibration measurement data and said 
measurement data are obtained with an optical detector([0048]), (it is obvious to have a 
scatterometry technique used to measure the grating structure having beams detected by using 
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optical detector). 



Regarding Claims 4, 25, Mieher teaches regression technique used by the 
mathematical model is selected from a group consisting of principal component regression, non- 
linear principal component regression, partial least squares modeling and non-linear partial least 
squares modeling (paragraph [0080], lines 13-14). 

Regarding Claims 5, 6, 26, 27, Mieher teaches substrate comprising one of the groups 
consisting of a test wafer and a product wafer (paragraph [0010], lines 3-5). 

Regarding Claims 7, 28 Mieher teaches at least one marker structure being positioned 
on said substrate within one of the group consisting of a chip area and a scribe-lane (paragraph 
[0032], lines 4-17). 

Regarding Claims 8, 29, Mieher teaches at least one marker structure being a part of a 
device pattern within a chip area (paragraph [0032], lines 4-17). 

Regarding Claims 9, 30, Mieher teaches at least one marker structure comprising a 
diffraction grating (paragraph [0044], lines 9-12). 



Regarding Claims 10, 31, Mieher teaches preprocessing the obtained calibration 
measurement data (paragraph [0032], lines 1-6) and the obtained measurement data before said 
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employing said regression coefficients (paragraph [0037], lines 4-7). 

Regarding Claims 1 1, 32, Mieher teaches preprocessing comprising performing on 
said data at least one of the group of mathematical operations consisting of subtraction of a 
mean, division by standard deviation, selection of optical parameters and weighing of optical 
parameters (paragraphs [0060]-[0068]), and wherein the optical parameters include at least one 
of the group of parameters consisting of wavelength, angle and polarization state (paragraph 
[0003]). 

Regarding Claims 12, 33, Mieher teaches each of said plurality of calibration marker 
structure sets comprising at least a first and a different second calibration marker structure 
(paragraph [0008], lines 10-11). 

Regarding Claims 16, 37, Mieher teaches at least one calibration structure within a 
calibration marker structure set and said marker structure have substantially comparable shapes 
(paragraphs [0032], [0044], lines 16-24). 

Regarding Claims 17, 38, Mieher teaches calibration data and measurement data 
comprising spectral data (paragraph [0044], lines 16-24). 



Regarding Claims 18, 19, 39, 40, Mieher teaches method being related to at least one 
of a lithographic apparatus and a track ([0002]), and at least one process parameter is selected 
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from a group consisting of focus, exposure dose, overlay error, track parameters related to dose, 
variation of line width over reticle, variations from reticle-to-reticle, projection lens aberrations, 
projection lens flare, and angular distribution of light illuminating the reticle (paragraph [0003]). 

Claim Rejections - 35 USC §103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

7. Claims 20 and 41 are rejected under 35 U.S.C. 103(a) as being unpatentable over Mieher 
et al. (Publication No. US 2003/0048458) in view of Bowley, Jr. et al. (U.S. Patent No. 
6,917,901). Hereafter, "Mieher" and "Bowley". 

Regarding Claims 20, 41, Mieher teaches an illumination system configured to 
provide a beam of radiation (paragraph [0002], lines 5-8); 

the patterning structure serving to impart the beam of radiation with a pattern in its 
cross-section (paragraph [0002], lines 9-11); 

a projection system configured to project the patterned beam onto a target portion of 
the substrate (paragraph [0002], lines 8-11). 

However, Mieher does not teach a support structure and a substrate table. Bowley 
teaches a support structure configured to support a patterning structure (Figure 1, elements 110 
and 120), (column 4, lines 49-53), a substrate table configured to hold the substrate (column 4, 
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lines 54-57). It would have been obvious to one having ordinary skill in the art at the time of the 
invention was made to modify Mieher by adding a support structure and a substrate table for 
supporting the patterning structure and holding the substrate in order to improve the 
measurement process for a lithographic apparatus. 

Allowable Subject Matter 

8. Claims 21 and 42 have been canceled. 

9. Claims 13-15, 34-36 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

10. The allowable Subject matter was indicated in office Action mailed on 07/20/2006 of the 
Application No. 10/853724. 

1 1 . The following is a statement of reasons for the indication of allowable subject matter: No 
prior art found by the examiner that suggested modification or combination with the cited art so 
as to satisfy the combination of all the limitations in claims 13-15, 34-36. 

12. As claim 13, 34, the prior art of record taken alone or in combination, fails to disclose or 
render obvious " said first calibration marker structure comprises a number of non-patterned 
layers and said second calibration marker structure comprises the same non-patterned layers on 
top of which a pattern is provided. " in combination with the rest of the limitations of claims 1, 
12, and 22,33. 
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13. As claim 14, 35, the prior art of record taken alone or in combination, fails to disclose or 
render obvious "first calibration marker structure comprises a pattern with isolated lines and 
said second calibration marker structure comprises a pattern with dense lines or isolated 
spaces '''' in combination with the rest of the limitations of claims 1,12, and 22, 33. 

14. As claims 15, 36, the prior art of record taken alone or in combination, fails to disclose or 
render obvious " the first and second calibration marker structures are in close proximity to each 
other, such that a distance between the first and second calibration marker structure is in the 
same order of magnitude as a size of the first and second calibration marker structure " in 
combination with the rest of the limitations of claims 1, 12, and 22, 33. 



Conclusion 

15. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. The references of Mieher et al. (Publication No. US 2003/0048458) and Bowley, Jr. 
et al. (U.S. Patent No. 6,917,901) teach of various features similar to the claimed invention. 



Fax/Telephone Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tri T. Ton whose telephone number is (571) 272-9064. The 
examiner can normally be reached on 10:30am - 7:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gregory J. Toatley, Jr. can be reached on (571) 272-2059. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

/Michael A. Lyons/ 

Primary Examiner, Art Unit 2877 

August 31, 2008 



August 28, 2006 
Examiner /Tri T Ton/ 



